Characterization and phylogenetic relationships among microsporidia infecting silkworm, Bombyx mori, using inter simple sequence repeat (ISSR) and small subunit rRNA (SSU-rRNA) sequence analysis.
This study is the first report on the genetic characterization and relationships among different microsporidia infecting the silkworm, Bombyx mori, using inter simple sequence repeat PCR (ISSR-PCR) analysis. Six different microsporidians were distinguished through molecular DNA typing using ISSR-PCR. Thus, ISSR-PCR analysis can be a powerful tool to detect polymorphisms and identify microsporidians, which are difficult to study with microscopy because of their extremely small size. Of the 100 ISSR primers tested, only 28 primers had reproducibility and high polymorphism (93%). A total of 24 ISSR primers produced 55 unique genetic markers, which could be used to differentiate the microsporidians from each other. Among the 28 SSRs tested, the most abundant were (CA)n, (GA)n, and (GT)n repeats. The degree of band sharing was used to evaluate genetic similarity between different microsporidian isolates and to construct a phylogenetic tree using Jaccard's similarity coefficient. The results indicate that the DNA profiles based on ISSR markers can be used as diagnostic tools to identify different microsporidia with considerable accuracy. In addition, the small subunit ribosomal RNA (SSU-rRNA) sequence gene was amplified, cloned, and sequenced from each of the 6 microsporidian isolates. These sequences were compared with 20 other microsporidian SSU-rRNA sequences to develop a phylogenetic tree for the microsporidia isolated from the silkworms. This method was found to be useful in establishing the phylogenetic relationships among the different microsporidians isolated from silkworms. Of the 6 microsporidian isolates, NIK-1s revealed an SSU-rRNA gene sequence similar to Nosema bombycis, indicating that NIK-1s is similar to N. bombycis; the remaining 5 isolates, which differed from each other and from N. bombycis, were considered to be different variants belonging to the species N. bombycis.